Model calibration and estimated parameters values
repeated ten to twenty times in order to assure a good exploration of the parameter space. Parameters range have been established based on literature information and previous works (Bertin et al., 2007) .
Data from the 2004 experiment on the evolution of cells number and ploidy levels during fruit development have been used at first. The dynamics of cell division (5 parameters) was then re-estimated on cell number measured in the 2007 experiment, whereas parameters τ E and σ (relative to endoreduplication dynamics) were kept fixed to values estimated on the 2004 data. The best-fitting parameters, for both studied genotypes, are reported in the following For both genotypes, estimated values for cell cycle duration are around 24 hours in agreement with literature information (Autran et al., 2002; Roeder et al., 2010) . The entry into endoreduplication (endocycle) reduces the cell cycle duration in both genotypes.
The dynamics of cell division is strongly affected by the environment for the Cervil genotype. Cell cycle length is larger in 2007 than in 2004 (28h against 18h on average) but the duration of the division phase is shorter. Note that the initial cell value is also different between the two years, for both genotypes.
The time course of cell number and ploidy levels are reported in Fig. S4 -S7 for the two genotypes and for the two experimental datasets. 
S3.2 Calibration of the expansion module
Ten variants of the expansion module have been tested and calibrated on the evolution of pericarp fresh and dry mass, from the 2007 experiment. 6 parameters have been selected for calibration based on a previous sensitivity analysis (Constantinescu et al., 2016) .
Briefly, parameters ν m , t star , a ssrat specify the dynamics of the active carbon uptake by the cell and its further use for the synthesis of soluble components. τ S defines the timing for plasmodesmata closure during fruit development. Lp and the ratio Lx over Lp specify the xylem and phloem conductivities.
If not indicated otherwise, the remaining parameters have been fixed to the original model values (Baldazzi et al., 2013; Fishman and Génard, 1998; Liu et al., 2007) . However, in the case of a ploidy-dependent effect on cell soluble fraction (bssrat) or cell's plasticity ( ϕ max ) we decided to re-calibrate the basal value of the corresponding processes in order to better evaluate the strength of the interaction between endoreduplication and expansion processes. For model version M3, M4, M6, M7, M23 and M24 therefore, seven parameters have been calibrated instead of six.
Calibration have been performed using genetic algorithm (R language, 'genalg' package ), and repeated three to five times for each model variant and genotype. The quality of model adjustment was evaluated using a Normalized Root Mean Square Error (NRMSE), as explained in the main text. For each model version and calibration solution, we computed the cell size distribution predicted at fruit maturity and compared it to the experimental one. The calibration solution giving the best compromise between quality of the fit on the pericarp mass and quality of the distribution (in the sens of Pareto efficiency) was selected for each model version (see Figure S7 ). The corresponding estimated parameter values are reported in Table S3 
Selection of the calibration solution for the expansion module

